The effect of acidity on gill variations in the aquatic air-breathing fish, Trichogaster lalius.
Climate change affects organisms that inhabit not only in aerial but also in aquatic environments by making water more hypoxic and acidic. In the past, we evaluated morphological and functional variations in the gills of 12 species of aquatic air-breathing fishes. The aim of the present study is to examine the degree of gill modification in the aquatic air-breathing fish, Trichogaster lalius, in response to acidic stress. This provides a link between the ecological and physiological studies. We evaluated the changes in morphology and function of the gills, labyrinth organ, and kidney when the fish were subjected to acidic water and deionized water (DW). In the first experiment, fish were sampled at 1, 2, 4, and 7 days after acidic treatment. Apparent morphological modification was observed on day 4 and recovery was noted on day 7. Protein expression and enzyme activity of vacuolar-type H+-ATPase (VHA) and the protein expression of the proliferating cell nuclear antigen (PCNA) of the 1st and 4th gill arches both increased in the 4-day and 7-day acidic groups while the enzyme activity of Na+/K+-ATPase (NKA) decreased. In the second experiment, fish were tested for changes in the 1st and 4th gill arches and kidney after exposure to DW and acidic water for 4days. The gill structure of the fish in the DW was not different from that of the control group (fresh water). The protein expression and enzyme activity of the VHA of the 1st and 4th gill arches increased in both the DW and acidic groups for 4 days. We found a decrease in the protein expression of NKA in the kidney and in the enzyme activity of NKA in the 1st and 4th gill arches in the DW and acidic groups. From these results, we suggest that T. lalius exhibited significantly different ionic regulation and acid-base regulatory abilities in the DW and acidic groups in the 1st and 4th gill arches and kidney. The responses of the gills in T. lalius were different from those fish that show apparent morphological variations between the 1st and 4th gill arches.